Introduction
Questionnaires are the most commonly used instrument for investigational research designed to collect data and information on a given topic. By using a questionnaire it is possible to obtain significant and low-cost information concerning a specific group of individuals in short time. However, in order to achieve the expected results, those who use a questionnaire should be able to rely on a valid and reliable instrument, suitable for ensuring the effective completion of data collection [1] [2] [3] [4] [5] .
In addition, the subsequent procedure used for checking the effectiveness of a given questionnaire (the so-called "testing phase") is equally crucial. A number of systematic mistakes (partially or wholly incomplete answers, random answers, false answers etc.) are often made which can, as a result, induce incorrect answers during the subject's interview which can adversely affect the original researcher's version of the questionnaire [6] [7] [8] [9] .
The present paper will describe the essential traits of both the testing and translation phases of a questionnaire from a methodological point of view. Subsequently, these procedures will be applied to a specific questionnaire aimed at investigating patients' preferences between two different devices for inhaling anti-asthma drugs: the "Handling Questionnaire".
Materials and Methods
In order to better perceive the different procedural steps of validation, the Handling Questionnaire is reported in the original version (Appendix 1).
In Appendices 2 and 3 are reported together both the final Italian and English validated versions which have been obtained following the validation procedures.
Results and Validation steps
The original Italian version of the questionnaire "Dry powder inhalers. Questionnaire on device acceptability 2" (Appendix 1) was submitted to a sample of 22 individuals (the typical sample size for a pilot survey) without any knowledge on respirology.
Their gender; age, and level of education are reported in tab. 1.
As mentioned above, the aim was to detect any possible structural defects in the questionnaire, or the existence of peculiar systematic errors which should be highlighted during the interviews.
It should be noted that the Handling Questionnaire drawn up by the researcher did not present any structural problem and it was in line with the objectives of the survey. Nevertheless, some mistakes became evident during the pre-test and some changes and corrections were necessary.
First, some English terms had to be replaced in the Italian version, namely the term "nurse" (which was present in both questions 1.2.1 and 3) was regarded as too difficult to understand. There is no doubt that at present this term is widely and commonly used also in Italian, but considering the heterogeneous nature of the testing sample, it could not in any way be presumed that this term would be understood easily and effectively by all subjects (the elder subjects and/or those with the lower cultural levels). This was also the case for the term "device", which was repeated several times in the original Italian version of the questionnaire (title included). It was then suggested that these two terms be replaced with their Italian equivalents, namely "infermiere/a" and "dispositivo", respectively.
One individual had some difficulties in understanding the term "inhaler" which was included in question 1. However, as this subject was not a respiratory patient (asthmatic), the word was not replaced in this case.
Furthermore, question number 3 of the original version (see appendix 1) had two lines following the word "why" where the interviewee was invited to list the reasons why one inhaler was, in his opinion, simpler to use than the other. These two lines were preceded by the letters A and B respectively, in order to identify the two devices: In order to ensure the full and more effective comprehension of the text it was suggested that a single line of space without any identifying letter was inserted, because the preference for one of the two devices has already been expressed in the previous question. This new formulation tends to minimise the possibility that the interviewee may attribute the opposite meaning to his own response.
B A
The question that caused most problems vis-avis comprehension was number 5, being the misunderstanding due to the different interpretation of the term "preparation". In fact, the interviewed individuals did not know whether the true sense of the word of "learning" (such as, after how many attempts did the subject feel sufficiently "prepared" to use the device correctly), or of "assembly/ mounting" (such as, after how many attempts did the subject manage to correctly assemble both the inhalers in order to use them). The ambiguous interpretation of this term was likely due to the terms "attempts/demonstration" reported in the same question, which were considered as synonyms by the researcher. Question number 5 was then rewritten accordingly to the following version: Other minor changes were made to the original version of the questionnaire.
The items concerning both the age and sex of the interviewee were shifted to the final section of the questionnaire. As they deal with personal details, this kind of questions might be perceived by the interviewees as an intrusion of their privacy [1] [2] [3] . Consequently, it is probable that those who refused to answer these questions also decided to interrupt the interview. Once these questions are switched to the end of the questionnaire, the content of the interview will be much more preserved.
The questions specifically regarding the use of the Turbohaler device (questions n. 1.1, 1.2, 1.2.1 in the original version) were also moved to the end of the questionnaire. Some individuals involved in the pre-test phase pointed out that one of the two inhalers provided for the comparison was precisely the one mentioned above. It was therefore presumable that the subjects who were still using the Turbohaler (or who had used it at least once in the past) had already had a structured opinion on that (regardless of whether it was positive or negative), and their answers in this case could result significantly affected by their own previous experience.
A much more appropriate numbering system was also introduced for these questions, in order to clarify to the interviewee that this battery of questions was dependent of the main previous question.
The items comparing the two devices (questions n. 6-16 in the original version) were reordered according to different criteria which would better contribute to the interviewee's opinion concerning the characteristics of the two inhalers. Also in this section the numbering was changed.
A short introduction describing the general functioning of the dry powder inhalers was added at the beginning of the questionnaire. We cannot in fact rule out that some patients who will participate in the survey are not provided with sufficient knowledge on the devices they have to experience and comment.
It is a good practice indeed to make the interviewees aware that their contribution is extremely important to the research. Just in order to emphasise the value of this approach, a short thanking sentence was included at the end of the questionnaire: it will contribute to reinforce the interviewer/interviewee relationship, and increase the probability that the same subject will agree to participate in future studies.
Finally, the graphical format of the questionnaire was also revised (fonts, layout, colours).
The English version of the tested questionnaire was realised using the technique of translation and back-translation with the contribution of professionals of this particular discipline of human science. The English translation of the original researcher's version of the Handling Questionnaire and both the validated version in Italian and in English are reported in the Appendices 2 and 3.
Discussion
There is widespread consensus in the literature on the evidence that the pre-test procedure represents the true crucial phase for developing a new questionnaire: actually, this is the last phase for refining the operational instrument which was created for carrying out the survey and it would then be effective enough in terms of its whole structure as well as of the language used.
Usually, the researcher aims to assess the real effectiveness of this instrument during the pre-test phase by administering it to a limited number of subjects [6] The sample of individuals involved does not need necessarily to represent a cluster of the true population to investigate during the real survey.
According to Bailey [3] the individuals used for checking the accuracy of the questionnaire may be chosen among the researcher's colleagues, or one's own friends, or family members and relatives, etc.: in other words, people who are easily and quickly available for this purpose. In order to avoid any misunderstanding, it should be highlighted that the requisites of "relevance" (i.e. a direct or indirect connection between the questions contained into the questionnaire and the individuals to interview) should not be ignored. Bailey himself warns that "there will not be used males alone for the pre-test of a questionnaire regarding pregnancy, unless there is absolutely no choice". It is nevertheless advisable to include subjects of both sexes, of all age groups, and with different cultural levels in the pre-test sample.
The methodology for the pre-test phase should coincide with that of the final survey [10] [11] . In the case of direct or telephone interviews, also the pre-test should thus be performed by oral interviews. On the contrary, when dealing with questionnaires to be filled directly by the interviewees, it is advisable to use self administered instruments also in the pre-test phase. In any case, Bailey [3] and Marvulli [4] advised to inform interviewees that they are taking part in a pre-test procedure, and not in the real survey.
The interviewer who conducts the pre-test should provide incentives for the subjects asked to perform a critical analysis of the questionnaire. Part of the mistakes occurring when preparing and drawing up a new questionnaire are identified only thanks to the contribution of potential respondents, and it would therefore represent a good idea to examine in this phase all their comments, doubts and requests for clarifications when they are facing the list of questions for the first time. In this phase, the relationship existing between the two subjects involved (namely, the interviewer and the interviewee) is thus less formal than during the proper survey, such as when the respondent is invited to stick to the point and to avoid any digression [12] [13] [14] .
Particular attention should be given to the structure of the questions; to their order in the list; to the presence of embarrassing questions or words typical of particular groups of subjects which may be difficult to understand for other groups of subjects; to the use of terms which may appear offensive for certain individuals; to useless, or not relevant, or redundant questions, as well as to the average duration of the interview [12] .
Each questionnaire (with all questions included) should be checked in terms of its validity and reliability. The former identifies the instrument's ability to measure effectively one aspect with an accepted degree of precision. The latter consists in its ability to provide stable measurements of the same aspect in similar conditions over time [6] .
If the questionnaire mainly contains closed questions with some pre-defined options of response (the so-called "structured questionnaires"), the pre-test phase can contribute to identify possible missing options: the presence of an incomplete list of preferences is extremely dangerous, since some respondents who do not find their preferred option in the list may abandon the interview because irritated. All these comments should be noted by the interviewer during the pre-test phase, and reported to the researcher because of a great value [5] .
Another relevant goal of the testing process consists in the identification and the subsequent elimination of the "set responses phenomena", namely the systematic choice of the same interviewee's answer regardless of the question asked. This condition usually occurs when several "batteries" of questions are associated with the same list of possible options (e.g.: very much; fairly; not very much; not at all) in the questionnaire. However, it should be emphasised that the systematic use of the same option does not necessarily depend exclusively on the superficial approach of the respondent. Sometimes it due to insufficient alternatives in the list of answers: in these cases, the interviewee is obliged to choose the option which is the "closest" to his vision [6] .
The identification of "unclear" or "ambiguous" questions is certainly one of the main goals of the pre-test procedure. The use of a language simple and clear enough to allow the complete comprehension to all categories of individuals is a crucial point. Any question which proves difficult to understand or of doubtful interpretation during the pre-test phase should be reviewed and reformulated [7] .
However, it is important to pinpoint that possible problems can be recognised not only through the answers which are solicited by the questions (e.g.: "I don't know" or "I refuse to answer the question"), but also by other signals which can be caught by the interviewer at the moment of asking them: these situations should be described and noted carefully by the interviewer [5] .
As conventional pre-test methods do not prevent and cover all possible difficulties of respondents, namely hesitation or unease in answering [7] , a greater awareness of these potential limitations of conventional pre-testing has led to the development of other methods in recent decades, such as: cognitive interviews; behaviour coding; response latency and vignette analysis. While aware of this, the relatively simple nature of the Handling Questionnaire and the limited duration of the interview led us to regard the conventional pre-test phase as adequate and sufficient enough for developing the reference questionnaire.
Finally, it is worth making a few comments on the translation of the questionnaire from the "research" language to another. In many cases the same interview has to be carried out on individuals of different cultures, different nationalities and, consequently, different languages. This leads to the need to translate the questionnaire into a different language from that spoken by the researcher (called, in fact, the "research language"), even though the "correctness" of such an operation is still debated [8] .
Actually, while being convinced that the text needs to be translated into other languages, some Authors are wondering whether it is a good idea to use the term "translation". intended as a mere rewriting of a test into a different language without making any change. A great proportion of the effectiveness of these instruments depends on formulation of the questions they contain. In other words, the use of one word in place of another, or its positioning in a specific point of the sentence, is not a researcher's "whim" but a decision directly linked to a precise meaning. Therefore, in order to construct a true effective instrument, it is necessary to consider the two questionnaires (that one in the research language and the other in the foreign language) as they were two distinct instruments with a common objective, and not as the same instrument written in two different languages [15] [16] [17] .
One of the most widely used methods used for translating a questionnaire from one language to another is the "translating/back-translating method", which consists of four different operational phases [15] [16] : -initial translation from the research language to the foreign language by a bilingual translator; -back-translation: in other words, a new translation, this time from the foreign language to the research language by a translator different from that one who performed the first translation, and who is not familiar with the original version of the questionnaire; -comparison between the two versions of the questionnaire written in the research language; -in the event of substantial differences between the two versions, preparation of a new draft translation containing the necessary changes is needed.
In conclusion, a questionnaire represents a widespread, cheap, helpful, and sometimes specific instrument for investigational research concerning people's behaviours and beliefs.
Of the several factors which can affect results of this kind of research, the validity of the questionnaire in terms of full comprehension of all questions included, and of repetition of the interviewee's responses still represent topic issues.
The procedure to actuate for checking the reliability and the effectiveness of a given questionnaire (such as, the so-called "testing phase") is essential in the validation process because it leads to the identification and the elimination of the those mistakes which could otherwise heavily bias the final results of the survey.
Actually, a careful testing phase should be regarded as a mandatory phase oriented to minimize the effects of both the insufficient comprehension or of the incorrect formulation of all questions which constitute the questionnaire itself.
Only once checked from this point of view, the questionnaire, as in the case of the Handling Questionnaire, can be extensively used for its original purposes. 
